Poison

a Variation on the Game of Nim
Materials: thirteen objects for each pair of students.

Directions: 

· Two players will take turns removing one object or two objects from the pile of objects. Whoever gets stuck taking the last item loses—the last item is the poison.

· Play 5 or 6 games with your partner.

· The real winner is the group who can figure out how to win the game. Write down what you learned from playing the game. When you think you have a winning strategy, prepare to give your secret to your teacher—poison him/her. He/she cannot be poisoned unless all your group understands the strategy completely. 

· Now change the game. See if your strategy still works. 


Change the number of objects—add one or take away one.


Change the number you can remove


Make the winner the one who gets the last object—it’s a treat now.

· What is your MASTER Strategy?

The King’s Knights Problem

It is said that a certain King selected the Groom for his daughter by standing his knights in a circle and following this procedure. He pointed to one and said, “You live.” The next one around was told, “You die.” He continued around the circle until just one was left—e this knight got to marry the princess. 

If you knew ahead of what the King intended, where would you sit? Try this out for a different number of knights. See if you can predict where to sit regardless of how many knights there are.
The Prison Problem
A warden in a prison decided to play a game with the inmates and his assistant. 

· He told his helper to unlock all the cells by putting the key in the lock and turning it once. 

· Then he sent the helper back to “leave the first cell open, but lock the second one, by putting the key in and turning it once—then continuing down the line following this pattern—every other one.

· Then he sent the helper back to “leave the first two cells as they are, but put the key in the third cell and turn it once. Then leave the fourth and fifth cells alone and turn the key in the sixth—continue down the row in this way.

· Then he sent the helper back to turn the lock in the fourth cell and in every fourth cell down the row.

· On the next trips, he turned the lock in every fifth cell and then in every sixth cell. He continued this pattern until on the last trip, he just had to turn the key in the hundredth cell.

When the prisoners finally woke up, which ones could walk out of their cells?

The Three Bags Problem

You have three bags with red and green cubes in them. One is labeled Red, One is labeled Green, and the third is labeled Red and Green. All of the bags are mislabeled. Which bag is which? You can’t look into any, but you can reach into one bag and pull out one cube. Which bag will you pull from?
